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Previously, we showed that transposon insertion in tdaA, a gene encoding a LysR type transcriptional regulator (LTTR) (13) , results in a loss of the ability to produce and respond to TDA (10) . TdaA possesses a helix-turn-helix (HTH) DNA binding motif near its N terminal end and a LysR substrate-binding domain at C terminal in common with other LTTR family proteins (10) . We searched for the LTTR consensus binding sequence, T-N 11 -A, within an interrupted dyadic sequence (19) , near the start of transcription initiation and putative promoter of tdaC. The putative tdaC promoter contains two possible LTTR binding sites: site 1, TGTC-N 9 -GATA (underlined characters indicate the conserved T/A sites in the LTTR binding sequence), and site 2, TCAG-N 5 -CCGA (Fig. 2B) , which is consistent with TdaA binding to the tdaC promoter region.
The databases contain homologs to tdaC and tdaF from other roseobacters, and the promoter regions of these genes are hypothesized to be similar to that of tdaC from TM1040 (8) .
An alignment of six of these sequences including TM1040 tdaC is shown in Fig. 2B and reveals that both sites 1 and 2 are conserved among these roseobacter promoters. Moreover, sites 1 and 2 share a consensus T(C/T)-N 9 -GA motif in a dyadic region for all aligned DNA sequences except for tdaF of Pseudovibrio sp. JE062 (062C, in Fig. 2B ), suggesting they share a common mechanism to control transcription that involves TdaA or a homolog of the protein.
Since tdaAB forms an operon, insertion of a transposon in tdaA (HG1310; tdaA::EZ-Tn5) is likely to have a polar effect on the transcription of tdaB (8) These plasmids were individually moved into (1) a tdaA transposon insertion strain (HG1310;
tdaA::EZ-Tn5) (10), (2) a tdaB transposon insertion strain (HG1015, tdaB::EZ-Tn5) (10) , and (3) a tdaC transposon insertion strain (HG1080, tdaC::EZ-Tn5) (10) , each of which also carried pHG1011 (tdaCp::lacZ) harboring a transcriptional fusion between the promoter region of tdaC and a promoterless lacZ (8) . Fig. 3 shows the results produced by each of these strains where β- Strains with a defect either in tdaB ( Fig. 3A ; middle row) or in both tdaA and tdaB ( (Table S1 ). DNA bound to TdaA was separated from unbound DNA by electrophoresis with a 5% nondenaturing polyacrylamide gel, and the resulting DNA bands were detected by chemiluminescence (LightShift EMSA kit, Pierce Thermo Fisher Scientific, Rockford, IL).
Increasing amount of TdaA reduced the mobility of tdaC DNA in a concentrationdependent manner (Fig. 4A) . The shift in tdaC mobility was unaffected by addition of either a (Fig. 4E) .
The EMSAs do not support a hypothesis that TDA is necessary for binding of TdaA to the tdaC promoter DNA. Yet, TDA acts as an autoinducer (8) and the results shown in Fig. 3 indicate that β-galactosidase activity from a strain containing wild-type tdaC + is enhanced when compared to a strain lacking TDA (tdaC -) underscore that TDA enhances tdaC expression. How can this contradiction be resolved?
The transcriptional initiation of tdaC is 100 bp upstream of the start of translation. Why does tdaC have such a lengthy leader? One possibility, currently under investigation, is the 100-bp leader contains a binding site for a repressor whose function may be TDA-dependent. This hypothesis adequately explains the EMSA results and expression of tdaC in E. coli (Fig. 3B ).
Other possibilities may also explain the contradiction. A simple one is that IPTG-induction of tdaA + results in a physiologically excessive amount of TdaA, and at such high levels, TdaA activates tdaC expression in the absence of TDA, similar to what has been reported in Neisseria meningitides CrgA (11) and E. coli NhaR (18) . It is also possible that E. coli produces a TDAlike molecule that may compensate for the lack of TDA; however, we have not detected such a molecule or activity. Last, TDA activation of tdaC expression may occur through a mechanism that does not directly involve TdaA, perhaps via the activities of TdaI, a hybrid histidine kinase (8) or other regulator, such as FlaC (2).
In conclusion, the results underscore the importance of TdaA as a regulator and activator of tda genes, whose activity requires binding to tda promoter DNA. We speculate that TdaA is 
